Background: Familial Mediterranean fever (FMF) is the most common hereditary monogenic autoinflammatory disease caused by mutations in the MEFV gene. It is controversial whether E148Q alteration is an insignificant variant or a disease-causing mutation. The aim of this study was to evaluate the clinical features and disease severity of FMF patients carrying E148Q mutation.
Methods:
Files of FMF patients were retrospectively evaluated. Patients with at least one E148Q mutation were included to the study. The clinical characteristics and disease severity of the patients who were carrying only E148Q mutation were compared with the patients who were compound heterozygous for E148Q and homozygous for M694V mutation.
Results: The study group comprised 33 patients who were homozygous or heterozygous for E148Q; 34 with compound heterozygous E148Q mutations and 86 patients who had homozygous M694V mutation. Patients who had only E148Q mutation were found to have the oldest mean age of disease onset and lowest mean disease severity score.
Attack frequency and colchicine doses were lower in patients with only E148Q mutation as compared with the other two groups. The frequency of clinical findings such as fever, abdominal pain, arthralgia, and arthritis among the three groups was similar.
Conclusion:
Familial Mediterranean fever patients with only E148Q mutation are presenting with late-onset and milder disease course despite having similar clinical findings as compared with patients who had other mutations. Finally, we imply that E148Q is a mutation and colchicine treatment should be given.
K E Y W O R D S
E148Q, familial Mediterranean fever, MEFV mutation, pediatric, severity not exclude the disease. 3 The gene responsible for FMF, designated MEFV, encodes a protein named as pyrin (alternatively marenostrin) which is primarily expressed in polymorphonuclear cells, cytokineactivated monocytes, and synovial fibroblasts. 4, 5 Pyrin has an important role in the inflammatory response by regulating caspase-1 activation and processing mature IL-1β. 6 After identification of MEFV gene, the genotype was shown to be associated with a wide range of disease symptoms. The most common mutations responsible for FMF are in exon 10, such as M680I, M694V, M694I, and V726A. 2 E148Q variation in exon 2 was first described as a mutation in 1998 and reported as the second most common alteration responsible for FMF after M694V mutation in non-Ashkenazi Jewish patients. 7 In other respects, some publications argued that E148Q is a functional polymorphism not a disease-causing mutation. 8, 9 However, none of these studies could rule out the possibility that E148Q has a phenotypic effect in several ethnic groups. Thus, the role of the E148Q mutation in the FMF pathogenesis still remains inconclusive.
The aim of this study was to evaluate the clinical features and disease severity of Turkish FMF patients carrying only E148Q mutation and compare the characteristics of this group who had severe exon 10 mutations. The diagnosis of FMF was based on the presence of pediatric clinical criteria. 3 Disease severity was calculated according to Pras criteria. 10 At least six predominant mutations (p.M694V, p.M680I, p.M694I, p.V726A, p.K695R, and p.E148Q) in the MEFV gene were studied in all patients. Direct sequencing of the PCR-amplified fragments was used for screening the exon 10 of the MEFV gene, and PCR restriction fragment length polymorphism (RFLP) protocol was used for analyzing the p.E148Q mutation in exon 2. 11, 12 Patients were divided into three groups according to the mutations. Group 1 included the patients who had only E148Q mutation, group 2 consisted of patients with compound heterozygous E148Q/Exon 10 mutations, and group 3 comprised M694V homozygous patients.
| MATERIAL S AND ME THODS
The study was conducted according to the Declaration of Helsinki and local regulations. Ethical approval for the study was obtained from the hospital's local ethics committee, and informed consent was obtained from all patients.
| Statistical analysis
Results are given as mean ±SD, median (minimum-maximum) or proportion as appropriate. Categorical variables were evaluated with chi-square test. Comparison between three groups for the non-normally distributed continuous variables was assessed by the Mann-Whitney U test. A P value <0.05 was considered significant. All of the analyses were performed using SPSS version 15.
| RE SULTS
The study group included 153 FMF patients (86 females, 67 males) with a mean age of 12.1 ± 5.1 years. Group There was no significant difference with regard to the frequency of clinical findings. Myalgia and heel pain were most frequently encountered in groups 2 and 3, respectively (P < 0.05). Attack frequency before colchine treatment was significantly lower in group 1 as compared with the other two groups (P < 0.05). Final mean colchine doses and mean disease severity score were significantly lower in group 1 as compared with group 3 (P < 0.05).
None of the patients in group 1 had elevated acute phase reactants between attacks. All of the patients in group 1 had responded to colchicine treatment. The median acute phase reactants of patients in group 3 were higher in attacks and attack free periods as compared with the other two groups (data not shown).
Clinical and demographic characteristics, disease severity, and colchicine doses of FMF patients in three groups are shown in Table 1 .
| D ISCUSS I ON
It was first Aksentijevich et al 12 who found a high carrier rate for MEFV mutations of 21% in 200 anonymous Ashkenazi Jewish DNA samples with being the most common mutation and suggested a heterozygote advantage in the Mediterranean area. In the Jewish Ashkenazi population, the carrier rate of the mutation E148Q is extremely high (1:10), yet FMF is rare in this community. The discrepancy between the prevalence of this mutation in the general population and among FMF patients shed doubt on the view that E148Q is a disease-causing mutation. Some previous studies from different countries support this observation. 8, 12, 13 Yılmaz et al 11 reported that the carrier frequency of E148Q mutation was 12% in asymptomatic Turkish population who were admitted to the hospital and on the contrary the frequency was 3.5% in the patient group. However, a recent population-based field study from Turkey revealed that 14.8% of 500 normal healthy individuals had MEFV mutations being the most common E148Q (4.8%) and the second M694V (3.2%). 14 Despite the fact that the frequency of E148Q differs according to ethnicity, most studies from different ethnic communities and countries support the idea of having a phenotypic effect of E148Q. [15] [16] [17] [18] [19] In recent studies, E148Q allele frequency was found 25% in Jewish, Arab, and Druze patients living in Israel 16 and 20% in Turkish FMF patients living in Turkey. 18 It was also reported that 34% Japanese FMF patients and 17% of Azeri Turk patients living in Iran had E148Q mutation. 15, 17 The lowest frequency of E148Q mutation was found in Armenian FMF patients as 2%. 19 This may indicate a varying severity of the disease. Other studies noted that the E148Q mutation was found to be associated with mild FMF symptoms, due to the lack of amyloidosis. 20 In our study, no significant difference was found with regard to the frequency of clinical findings such as fever, abdominal pain, arthralgia, arthritis, and erysipelas like erythema among the patients with only E148Q, homozygous M694V and compound heterozygous E148Q/Exon 10 mutations. Chest pain seems to be less common with a lower statistical significance in the patients who had E148Q as compared to the other two groups. However, heel pain was found significantly lower rates in this group. In addition, all patients with only E148Q mutation responded to colchicine treatment and none had elevated acute phase reactants in between the attacks. These findings clearly revealed that E148Q is a disease-causing mutation in Turkish patients with FMF. Similarly, Topaloglu et al 21 reported no significant difference in the symptoms of attacks between patients with E148Q homozygotes and those with exon 10 mutations.
It was previously described that this mutation is milder and more frequent within the control groups than among patients. 8, 9 On the other hand, E148Q was found to be the oldest of all the other mutations; it is estimated to be approximately 30 000 years of age. 22 In the present study, 43% of patients were heterozygous, 51% were compound heterozygous (91% with M694V mutation), and only 6%
were homozygous for E148Q mutation. Most of the E148Q mutations were shown to be heterozygous or compound heterozygous with Exon 10 mutations in the populations of the countries where FMF is prevalent. 20 An interesting finding is that more than half of Druze FMF patients with E148Q mutation were homozygous. 16 In our study, patients with only E148Q mutation had significantly 20, 25, 26 Previous studies suggested the effect of environment on the severity of FMF and development of amyloidosis which is related to country of recruitment. This country context includes regional and ethnic factors in addition to the social and economic development. Poverty, early and repeated exposure to pathogens was thought to trigger attacks and provide ongoing inflammation in the patients living in high-risk countries. 27, 28 The retrospective nature of the study and low number of patients carrying homozygous E148Q mutations could be a relative limitation for our study. Another limitation of the study is that relatively rare mutations that cause disease have not been investigated.
In conclusion, patients with only E148Q alteration present with late-onset and usually milder disease course despite having similar clinical findings and well response to colchicine therapy as compared with patients who had other mutations. Thus, it should be regarded as a disease-causing mutation. As family history of FMF, attack frequency before colchicine treatment, median disease severity score, and final mean colchicine dose were lower in the patients who bear E148Q mutation high level of awareness of all clinicians working in countries with a high prevalence of FMF is required. We recommend colchicine treatment in those patients who are living in high-risk
communities. In addition, siblings should be questioned about the symptoms of FMF and molecular diagnosis be performed when clinical signs appear.
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